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2.1. Risk of modern systems and their root causes of failures 




























GHFLGHGDVVDIH )RU WKHILUVWGLVFKDUJHRI(SVLORQURFNHW LWVV\VWHPGHFLVLRQZDVIDOVHSRVLWLYH ,Q WKLVZD\ WKH
XQGHUVWDQGLQJRIVDIHW\FRQFHSWVVXFKDVIDOVHSRVLWLYHV\VWHPGHVLJQDQGYHULILFDWLRQIRUVDIHW\FDQEHDFFRPSOLVKHG
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7KHVH PRGHOV DUH DSSOLHG WR VRIWZDUH V\VWHPV DOWKRXJK WKH\ ZHUH ZLGHO\ DSSOLHG WR KDUGZDUH DQG SODQW
GHYHORSPHQW VR IDU 673$ LV DQHZ V\VWHPKD]DUG DQDO\VLVPHWKRGEDVHGRQ WKH67$03 6\VWHPV 7KHRUHWLF
$FFLGHQW0RGHOLQJDQG3URFHVVHV7KHIRFXVRI673$PRYHGWRIRUFHVDIHW\FRQVWUDLQWVRQWKHV\VWHPEHKDYLRXU
7KHIRFXVHVRI)7$DQG)0($DUHWRUHVROYHFDXVHVRIIDLOXUHV
,W LVDOVRQHFHVVDU\ WRXQGHUVWDQG WKH LQWHUUHODWLRQVKLSDPRQJYDULRXVPRGHOVDQG WKHVHOHFWLYHFRPELQDWLRQRI
PRGHOV
2.6. System safety requirements analysis 
6\VWHPVDIHW\UHTXLUHPHQWVDQDO\VLVNQRZOHGJHLQFOXGHVUHTXLUHPHQWVVSHFLILFDWLRQGHILQLWLRQVRIWZDUHVDIHW\







2.7. System safety analysis and design verification
)RUWKHV\VWHPVDIHW\DQDO\VLVDQGGHVLJQYHULILFDWLRQNQRZOHGJHLQGHSHQGHQWYHULILFDWLRQDQGYDOLGDWLRQPHWKRGV

























2.8. System Safety Design Method













2.9. System safety assurance methods
7KHV\VWHPVDIHW\DVVXUDQFHPHWKRGNQRZOHGJHLQWURGXFHVWKHEDVLFFRQFHSWRIVDIHW\FDVHDQGUHODWHGLQWHUQDWLRQDO
VWDQGDUGV 'HSHQGDELOLW\ FDVH LV DOVR LQWURGXFHG DV WKH DVVXUDQFH FDVH IRU GHSHQGDELOLW\ 7KH IXQGDPHQWDO
FRQVWLWXHQWV RI WKH VDIHW\ FDVH DUH  FODLPV RQ WKH V\VWHP VDIHW\  SUHFRQGLWLRQV  HYLGHQFHV DQG  ORJLFDO
DUJXPHQWVWUXFWXUHIRUH[SODLQLQJWKDWFODLPVKROGEDVHGRQSUHFRQGLWLRQVDQGHYLGHQFHV6DIHW\FDVHLVUHFRPPHQGHG
WRXVHE\ WKH LQWHUQDWLRQDO IXQFWLRQDOVDIHW\VWDQGDUGPHQWLRQHGDERYH-DSDQHVHHQJLQHHUVZHUHQRWSURYLGHG WKH
WUDLQLQJRIWKHORJLFDOH[SODQDWLRQEDVHGRQFODLPVSUHFRQGLWLRQVDQGHYLGHQFHV7KHUHIRUHWKHORJLFDOH[SODQDWLRQ
WUDLQLQJ LV LPSRUWDQW WR LQWURGXFH VDIHW\ FDVH PHWKRG LQWR -DSDQHVH FRPSDQLHV 7KH UHDVRQ RI WKH FRQIXVLRQ RQ
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2.10. System safety assurance process















OHDUQW HDFK RWKHU LQ WKH JURXS GLVFXVVLRQ ,W LV EHWWHU WR KDYH VHYHUDO KRXUV RI WKH GLVFXVVLRQZRUNVKRS IRU HDFK
NQRZOHGJH FDWHJRU\ ,I WKH VXIILFLHQW WLPH FDQQRW EH SUHSDUHG WKH VLPSOH FRQFLVH FRXUVH ZLOO DOVR SURYLGH WR
XQGHUVWDQGRYHUYLHZRIWKHNQRZOHGJH7KHIROORZLQJVKRZVWKHFDVHVWXGLHVRIWKHWZRW\SHRIHGXFDWLRQH[DPSOHV
&DVHVWXG\
:H KDYH GHYHORSHG WUDLQLQJ PDWHULDOV EDVHG RQ WKH V\VWHP VDIHW\ NQRZOHGJH LQ FRRSHUDWLRQ ZLWK D EXVLQHVV
FRPPXQLFDWLRQFRPSDQ\7KHFRQWHQWRI WKHWUDLQLQJLVVKRZQLQ7DEOH%DVHGRQWKHRI WKHVDIHW\NQRZOHGJH
OHFWXUHEDVHGDQGGLVFXVVLRQEDVHG WUDLQLQJVZHUHSURYLGHG WR ,7 HQJLQHHUVRI D -DSDQHVH FRPPXQLFDWLRQ VHUYLFH
FRPSDQ\
4.1. Lecture-based training  
7KHEDVLFWUDLQLQJSURYLGHVWZROHFWXUHVRIWKUHHKRXUVIRUWKHEDVLFDQGSODQQLQJNQRZOHGJHLQ7DEOH7KHEDVLF
OHFWXUHZDVSURYLGHGIRUSDUWLFLSDQWVRIDODUJH-DSDQHVHFRPPXQLFDWLRQFRPSDQ\7KHSDUWLFLSDQWVDQVZHUHGWKH



























/ $OWKRXJK,DPQRW UHVSRQVLEOH IRU WKHV\VWHPRSHUDWLRQ WKH WUDLQLQJZDV LQIRUPDWLYH WRXQGHUVWDQGV\VWHP
RSHUDWLRQULVNV

4.2. Discussion-based workshop 
,QWKHGLVFXVVLRQEDVHGZRUNVKRSWLPHVRIZRUNVKRSZHUHSURYLGHGDFFRUGLQJWRWKHFRQWHQWRI7DEOH(DFK
ZRUNVKRS WLPHZDV  KRXUV7KH WUDLQLQJ FRQWHQWV DUH OHFWXUHV JURXS H[HUFLVHV SUHVHQWDWLRQV DQG UHYLHZV 7KH
SUDFWLFHFDVHVZHUHSUHSDUHGIRUWKHJURXSH[HUFLVHV7KHOHFWXUHUOHFWXUHVRQWKHEDVLFFRQFHSWDERXWWKHWKHPHLQ
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